SUMMARY A set of male triplets, of whom the two youngest appear to be identical, has been followed and recorded on plaster casts from 1 month to young adulthood. Measurements of tooth size, arch breadth, length, and circumference, as well as arch relationship, were made at five stages of development. There was a general tendency for the identical pair to become more similar after puberty, and less like their dizygotic brother. Attention is drawn to the potential value of a longitudinal study on a sample of sets of similar sex triplets each containing two identical individuals.
Introduction
The relative importance of genetic and environmental influences in determining the size, shape, and relationship of the developing dental arches has been the subject of speculation for many years. It was Francis Galton (1875) who first suggested that studies on twins would be particularly useful in defining the parts played by hereditary and environmental influences in determining the form and size of the human body. He suggested that different rates of growth towards a similar final outcome might be found. However, there is very little published work based upon longitudinal records to verify this in the dental field. Hatton (1955) published the results of a crosssectional study on 300 pairs of twins between 3 and 14 years of age and concluded that eruption age showed a greater intrapair affinity when twins were identical. Klink-Heckman and Dahl (1976) reported on 14 identical pairs of twins whose dental development had been monitored at three stages over a 10-year period. Although the intervals were similar, the starting ages varied widely. Even then, small variations of intrapair differences between the three stages could be detected for some of the variables. While intercanine and intermolar widths in the maxilla showed a slightly smaller intrapair difference at the last stage, the reverse was true of the mandibular widths and of the overbite. Sharma (1978) used longitudinal data to study the genetic contribution to the adolescent growth spurt of nine anthropometric characters and concluded that the timing of the growth spurt has a genetic component. Harzer and Ullmann (1990) examine 60 mono-and dizygotic twin pairs between 10 and 18 years of age, and concluded that intrapair differences of alveolar widths decrease with age and, thus, for this variable genetic influence becomes stronger with age. On the other hand, Harris and Smith (1980) , and Lundstrom (1984) warn against assuming that similarity or close resemblance within twin pairs indicates a genetic cause, as cohabitational or cultural factors may also be responsible. Boraas et al. (1988) , reporting on a sample of adult twins who had been separated at an early age, still found that the intercanine and intermolar widths showed significant intrapair resemblance within both monozygotic and dizygotic pairs.
Review of the literature
At an international symposium on Genetics and Dental Health held in 1961, R. H. Osborne said 'The use of measurements makes it possible to compare the intra-pair differences of twins at different age levels for the study of genetic and environmental factors in growth rates and patterns of development. This is a promising possibility that, to the writer's knowledge has not been explored in growth studies to date.'
The sample
In order to follow up the openings suggested by Galton and by Osborne, a study was started nearly 30 years ago to examine, record, and follow up from birth the dental development in a sample of twins. Included among them was a set of triplets of whom two appear to be physically identical. Subsequent serological tests lent strong support to this (Table 1) , as did their tooth size (Table 2 ) and morphology (Fig. la, i-iii) , and the eruption ages of their deciduous teeth (Table 3) . Triplet 1 was not identical with either of his brothers, but there is good reason for believing that triplets 2 and 3 were identical.
All three brothers developed acceptably normal occlusion (Fig. lb, i-iii) , without any need for orthodontic treatment, and none indulged in a sucking habit. The only extraction suffered was of the upper left second deciduous molar of triplet 2 at 123 months of age. By the time of the next visit at 127 months, the upper left second premolar had erupted.
The Methods
The following measurements were made on study casts at five stages of development (42, 66, 114, 162 , and 231 months of age):
1. Intercanine width of the upper and lower arches, measured between right and left canine tips. 2. Midline length from the labial surface of the central incisors to a line joining the distal aspects of the second deciduous molars, or second premolars, for each arch. 3. The maximum palatal height from an occlusal plane denned by the central incisor occlusal edges and second deciduous molars or, when present, the first permanent molars, mesiopalatal cusps. 4. The circumferences of upper and lower arches, being the sum of three segments on each side; these are denned by the midpoint between the central incisors, the distal aspect of each lateral incisor, the mesial aspect of each first deciduous molar, or first premolar, and the distal aspect of each second deciduous molar or second premolar. 5. The incisor overjet, being the horizontal distance between the labial aspects of upper and lower central incisors measured along a line parallel to the occlusal plane. Table 2 The eruption ages, in months, of upper and lower deciduous teeth for each of the triplets. The lower part of the table gives the differences between the three boys for each tooth. Tl  T2  T3   Tl  T2  T3   Differences  T1/T2  T1/T3  T2/T3  T1/T2  T1/T3  T2/ Table 3 The .sum of mesiodistal diameters of right and left deciduous and permanent teeth, measured in millimetres. Table 4 Upper arch measurements at each of five ages for each of the three triplets, measured in millimetres. The measurements were carried out by hand, using a sliding callipen with vernier dial capable of measuring to the nearest 0.05 mm. Each measurement was made twice on separate occasions, and the mean of the two readings was used. The palatal height was measured with the heel of the sliding calliper through a hole in a transparent perspex sheet laid over the cast in contact with the incisors and molars. The perspex sheet was 1 mm thick. The calliper and the perspex sheet were moved about the occlusal plane to find the deepest point in the palate.
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Results
Consistent similarity between the two monozygotic brothers was found through all five stages in the case of the palatal height (Fig. 2d) , the lower arch midline length (Fig. 3b) and both upper and lower arch circumferences Figs 2c and 3c). However, in each case they differ increasingly from their dizygotic brother. At the intermediate stages there is considerable variation of upper and lower intercanine width between all three brothers ( Figs 2a and 3a) ; however, at full maturity (231 months) the two monozygotic brothers became more similar to each other, but less so to their dizygotic brother. In the case of the upper midline length (Fig. 2b) , incisor overjet, overbite and canine relationship (Fig. 4a,b,c,) , differences between all three brothers are inconsistent and larger than for other variables.
Discussion
The intrapair differences appear to follow one of three possible patterns of development. 1. The consistent similarity of the monozygotic pair and their increasing difference from their dizygotic brother suggests that genetic influence on palatal height, lower midline length, and upper and lower arch circumference is strong at all stages of development (Tables  4 and 5 ). 2. Intrapair differences of upper and lower intercanine width between the identical pair at the intermediate stages are followed by greater similarity at maturity. Once again the dizygotic boy differs increasingly from his brothers, especially after the period of puberty, when growth is rapid. Greater difference between the monozygotic pair at the intermediate stages may have been increased by the slow adjustment of the permanent canines to their environment after eruption. 3. The third pattern, affecting the upper arch midline length, the incisor overjet, overbite, and canine relation show quite wide variation of intrapair difference at all stages, even at maturity (Fig. 4 , Table 6 ). As the position of upper incisors is common to two of these variables, it may have made some contribution to their differences.
This family is unusual in that all three brothers achieved acceptably normal occlusion without the need for orthodontic treatment, and suffered no extractions apart from the upper left second deciduous molar from triplet 2 shortly before eruption of the second premolar. Because all three were reared together, cultural factors are likely to have been the same for them all, and differences between triplet 1 (dizygotic) and his brothers are more likely to be of genetic origin.
Conclusion
The findings from this particular family are not inconsistent with the suggestion put forward by Galton (1875) , that different rates of growth towards a similar final outcome may be found for some variables, and with the finding of Harzer and Ullmann (1990) that advancing age may enhance the genetic influence on dimensions of dental arch width. It is suggested, therefore, that a longitudinal study on a substantial sample of triplets, where two members of each set are identical and all are of the same sex would shed light on patterns of genetic control over development as it proceeds.
